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(54) INITIATOR ASSEMBLY 

(57) The present invention provides an initiator as- 
sembly which can be easily manufactured without in- 
creasing a cost, and can be easily and securely con- 
nected to a connector when it is used. 

In the initiator assembly including a priming for be- 
ing used in a motor vehicle, an initiator used for igniting 
a priming and having at least one conductive pin and a 
metal collar for fixing the initiator assembly on an inf later 
are integrally formed by an insulating material injection- 
molded between both members, and the insulating ma- 
terial is made of a plastic material capable of being in- 
jection-molded, and a molded resin portion which is 
formed by injection-molding the plastic material and sur- 
rounds a metal eyelet of the initiator forms an outer pe- 
ripheral surface fitting into an inner tube of the inflator 
together with a front end outer peripheral surface of the 
metal collar. 
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Description 

Technical Field 

[0001] The present invention relates to an inf lator for 
filling up an air bag for a motor vehicle or an inflatable 
article, and more particularly to an initiator (an electric 
trigger device) assembly for igniting a propellant (that 
is, a gas generating agent) in an inf lator. 

Prior Art 

[0002] An initiator for inflating an air bag of a motor 
vehicle or the other expansible article includes an initi- 
ator assembly for igniting a propellant (a gas generating 
agent) stored in a housing of an inflator. The inflator ac- 
tivates the propellant (the gas generating agent) with ac- 
tivation of the initiator assembly so as to generate a gas 
for filling the inflatable article. The initiator assembly 
generally has an outer shape or includes a member for 
being connected to a supporting structure (for example, 
a structure in an inner tube of the Inflator). 
[0003] Conventionally, there has been known an initi- 
ator having an outer metal casing with a boss or a collar 
for connecting to an inflator housing. The collar is posi- 
tioned on an outer periphery of an insulating material 
surrounding a conductive pin of the initiator. Further, in 
a design of another known initiator assembly, there has 
been known a cover having an injection-molded portion 
made of a plastic material surrounding an initiator. Such 
an initiator assembly is disclosed, for example, in JP-A 
9-506965 and JP-A No. 11-321541. - 
[0004] In JP-A 9-506965, there Is disclosed an initia- 
tor assembly in which a casing Is made of a metal wall 
mounted to an metal end plate, and is provided with a 
molded product made of a plastic material so as to be 
. fomned in such a manner as to surround an end plate 
and a part of an electrode inserted to the end plate. 
[0005] Further, in JP-A No. 11-321541, there is dis- 
closed an initiator assembly having an inserted member 
which is injection-molded with an insulating material to 
be unified and being characterized by a shoulder portion 
having a comparatively short length and engaging with 
a trigger device adapter. 

[0006] However, rt Is desired to make it further easier 
to connect the initiator assembly to the Inflator housing 
as welt as reducing a size of the injection-molded portion 
of the plastic material. However, it is impermissible that 
such the Initiator aspect applies a further load to produc- 
tion of the initiator assembly and increases a manufac- 
turing cost of the initiator assembly. . 

Disclosure of the invention 

[0007] The present invention is made so as to solve 
the problems, mentioned above, and an object of the 
present invention is to provide an initiator assembly 
which can be easily manufactured without increasing a 



cost, and can be easily and securely connected to a con- 
nector at a time of being used. 

[0008] In accordance with the present invention, there 
can be provided an Initiator assembly in which an inflator 

5 is improved. The Initiator assembly ignites and bums a 
priming arranged close to a conductive pin of the initiator 
when it is activated with an Igniting signal received by 
the conductive pin. The initiator assembly includes an 
Initiator and a collar assembly joined to the initiator. In 

10 addition to at least one conductive pin, the initiator can 
have a cap member (a charge holder) made of a metal 
wall surrounding the priming to be Ignited when the ig- 
niting signal is received. The collar assembly holds the 
initiator with respect to a housing of the inflator even af- 

15 ter being activated. 

[0009] The initiator assembly according to the present 
invention corresponds to an initiator assembly in which 
an Initiator used for Igniting a priming and having at least 
one conductive pin and a metal collar for holding the in- 

20 itiator assembly with respect to an Inflator are integrally 
formed by an insulating material Injection-molded be- 
tween both members. In the case of employing a plastic 
■ material capable of being injection-molded as an Insu- 
lating material, the injection -molded plastic material is 

25 solidified so as to form a molded resin portion, which 
connects Integrally the initiator with the metal collar. In 
other words, the initiator, the metal collar and the insu- 
lating material existing between both members are si- 
multaneously integrated due to the Injection-molding of 

30 the insulating material so as to iorm the initiator assem- 
bly. In this case, in the present specification, for conven- 
ience of explanation, a combination of the injection- 
molded insulating material and the metal collar is re- 
ferred as a collar assembly, and a combination of the 

35 collar assembly and the initiator is referred as an initiator 
assembly. 

[0010] The collar assembly includes the injection- 
molded insulating material (hereinafter, also refer to as 
an insulating material in the same meaning) and the 

40 metal collar, and the metal collar is fixed and joined to 
the insulating material made of the injection-molded 
plastic material during an injection -molding process. 
The insulating material is useful for insulating one con- 
ductive pin from a second conductive pin, or In another 

45 aspect, the Insulating material Is useful for insulating 
one conductive pin from another conductive component 
- in a different electric potential when the one conductive 
pin receives the igniting signal. The metal collar is a sin- 
gle integral piece and can be defined as one including 

so a body portion and a shoulder portion. In the body por- 
tion, a front end annular cylindrical body portion thereof 
is arranged to be fitted and fixed to an outer periphery 
of the Insulating material made of a molding plastic 
which is injection -molded to surround two conductive 

55 pins normally comprising a center pin and a grounding 
pin, the conductive pin extends into a cylindrical body 
portion (that is, a rear half portion) extending reanward, 
and a connector connected to the conductive pin is re- 
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ceived in the inner space of the rear cylindrical body. In 
this metal collar, it is desirable that the rearward extend- 
ing cylindrical body portion is formed so that the inner 
periphery thereof is not covered with an insulating ma- 
terial (that is, an injection-molded resin or the like) and 
the metal collar is exposed. This is for unfailingly pre- 
venting a connector arranged In the inner space of the 
circular portion from dropping out due to an impact at a 
time of activation of the Initiator or the like. 
[0011] The shoulder portion can be formed at a posi- 
-tion at which the metal collar is separated into substan-. 
tially a front half portion and a rear half portion, and Is 
protruded outwardly in the radial direction from the body 
portion so as to be contacted and engaged with an en- 
gaging portion of the inflator housing. A mutual engage- 
ment between the shoulder portion and the engaging 
portion of the Inflator housing controls a relative posi- 
tioning of the initiator assembly with respect to the Infla- 
tor housing before and after activating the initiator as- 
sembly. The outward position of the shoulder portion de- 
fines an outer length or size of the metal collar. 
[001 2] The initiator assembly according to the present 
Invention can be formed, for example, as a structure In 
which the priming is stored in the charge holder com- 
posed of a cylindrical metal wall mounted to a metal eye- 
let (an end plate), the metal eyelet has a perforated cy- 
lindrical shape and a central hole is filled with an electric 
insulating body (normally made of a glass). In this case, 
the center pin of the electrode goes through the insulat- 
ing material in the metal collar, continuously goes 
through the electric insulating body In the eyelet, and a 
front end thereof is connected to the priming. Further, 
the upper surface of the eyelet is in contact with the prim- 
ing, and the second conductive pin, that is, a front end 
of the grounding pin of the electrode is connected to the 
lower surface of the eyelet in a state capable of turning 
on electricity. As the priming stored in the charge holder, 
a. zirconium-potassium perchlorate material can be 
used. Further, the means for triggering the priming upon 
the igniting signal is provided between the center pin 
and the eyelet. That is, It is constituted by a resistance 
line connected between members. 
[001 3] The initiator assembly according to the present 
Invention can accompany with the following features. 

( 1 ) A projection Is formed on an outer peripheral sur- 
face of the insulating material (the molding resin 
portion) surrounding the metal eyelet (the end plate) 
in order to increase a friction between the inner tube 
of the inflator and the initiator assembly and to pre- 
vent the Initiator assembly from being shaky and ro- 
tating, thereby-facilitating a crimping process of the 
Inner tube. It Is desirable that the projection is 
formed in various kinds of conical shapes such as 
a circular cone, a rectangular cone, however, may 
be formed in the other shapes, for example, In a 
belt-like shape along the circumferential direction, 
that is, can be optionally formed In a shape as far 



as being fitted between the Inner tube and the initi- 
ator assembly and capable of increasing a frictional 
resistance. Further, this projection Is formed to be 
slightly larger than a gap obtained between the in- 
5 ner tube and the Initiator assembly, and is formed 
so as to press-Insert the Initiator assembly to the 
gap between the Initiator assembly and the inner 
tube by being crushed or bent at a time of joining 
the initiator assembly to one end of the Inner tube. 
In order to obtain the function mentioned above, for 
example, in the case that the width of the gap is 0.75 
mm, It Is realized by making the projection about 0.1 
to 0.2 mm larger than the gap. 

(2) The connector In the metal collar and the center 
pin and the grounding pin in the connecting space 
are made such as not to be protruded from the collar 
for preventing the pin from being deformed during 
assembling the initiator assembly. 

(3) A dislocation-preventing means of the connector 
is provided in the connecting space for the connec- 
tor Inside the metal collar. A recessed notch can be 
provided in the metal collar as the preventing 
means. 

(4) The inner side of the metal collar Is hot covered 
by the Injection-molded insulating rnaterlal (the 
molding plastic material) , and the connector is fitted 
to the metal surface within the collar so as to be di- 
rectly brought Into contact therewith. Accordingly, it 
is possible to prevent the connector from being tak- 
en out due to a reaction at a time of operating the 
initiator. 

(5) A mounting means of the connector with a lead 
wire is provided so as to decide a particular direction 
of the lead wire with respect to the Inflator. In par- 
ticular, a recess or a projection extending in the axial 
direction is provided in an edge portion of the metal 
collar in an unsymmetrical way. 

[0014] In accordance with the present invention, the 
initiator assembly which can be easily connected to the 
inflator housing is provided. Mutual connection^betweeri 
the Inflator housing, the connector and the initiator as- 
sembly can be achieved, and the connector cannot be 
dislocated at a time of activation. In the present inven- 
tion, the Injection-molding of the Insulating material, that 
is, the molding plastic material (the molding resin) in the 
metal collar promotes an assembling process of the in- 
itiator assembly. In particular, the metal collar is integral- 
ly fitted to the outer periphery of the plastic molded body, 
and the electrode pin of the Initiator assembly is con- 
nected unfailingly to the connector without having the 
insulating material inside the portion for connecting the 
connector and without dislocation at the time of activa- 
tion, which Is achieved by the present invention for the 
first time. 

[0015] Further, the respective end surfaces of the 
center pin, the eyelet and the electric insulating body 
are on the same plane, are integrally resln-molded, in- 
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Fig. 2 is a vertical cross sectional schematic view 
showing one embodiment of the initiator assembly 
of the present invention; 

Fig. 3 is a bottom elevational schematic view show- 
5 ing a projection of a D feature type or a T feature 
type; 

Fig. 4 is a perspective view showing a connector; 
Fig. 5 is a vertical cross sectional schematic view 
showing another embodiment of the initiator as- 

10 sembly of the present invention; 

Fig. 6 is a vertical cross sectional schematic view 
showing another gas generator using the initiator 
assembly of the present invention; 
Fig. 7 is a vertical cross sectional schematic view 

IS showing the other embodiment of the initiator as- 
sembly of the present invention; and 
Fig. 8 is a vertical cross sectional schematic view 
showing the other gas generator using the initiator 
assembly of the present invention. 
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eluding the metal collar, andean be formed as a pin type. 
The pin type corresponds to the initiator having the con- 
ductive pin protruded into the Inner space of the rear 
cylindrical body of the body portion in the collar assem- 
bly, particularly the metal collar, in which the conductive 
pin and the lead wire are connected to each other by 
receiving and engaging the connector at the front end 
of the lead wire with the Inner space of the rear cylindri- 
cal body in the body portion, whereby the pin and the 
wire can be conductive. The pin type Initiator mentioned 
above can make a overall size of the Initiator compact 
and be easily treated by independently attaching the 
connector and the lead wire for electrifying afterwards. 
In the pin type initiator mentioned above, by arranging 
the respective end surfaces of the center pin, the eyelet 
and the insulating body on the same plane, the initiator 
assembly which can be easily manufactured and does 
not increase the cost can be realized. That is, It is pos- 
sible to provide the electric resistance body (the resist- 
ance line in the present specification) converting the 
electric energy such as the electric signal into a thermal 
energy between the conductive pin and the conductive 
component linearly without being bent. That Is, the re- 
sistance line can be simply and securely connected to 
the conductive pin and the conductive component. 
[0016] As the insulating material injection-molded so 
as to surround a part of the initiator, the plastic material 
capable of being injection- molded can be used. It is pos- 
sible to employ an engineering plastic, for example, ny- 
lon such as a nylon 6, a nylon 12, a nylon 6-12 and pol- 
yester such as a polybutylene terephthalate (PBT), a 
polyethylene terephthalate (PET), Further, in order to. 
improve a mechanical strength, a glass fiber or the like 
can be contained in the insulating material 
[0017] The other advantages of the present invention 
can be easily understood from the following description 
with respect to preferred embodiments shown in the fol- 
lowing drawings. 

[0018] According to the present invention, such an In- 
itiator assembly can be realized as that connection to 
the Inflator housing is performed easily,. a size of the In- 
jection-molded portion (the resin portion) of the plastic 
material is reduced, and the load of work and the cost 
at manufacturing is not Increased. 
[0019] In particular, the initiator assembly according 
to the present invention can'easily and securely connect 
the resistance line to the conductive pin and the con- 
ductive component since the respective end surfaces of 
the center pin, the eyelet and the insulating body are 
made in the same plane in the pin type initiator. 

Brief Description of the Drawings 

[0020] 

Fig. 1 is a vertical cross sectional schematic view 
of a main portion showing an inflator in which an 
initiator assembly of the present invention is used; 



[0022] In Figs. 1 and 2, there is shown a prefen-ed em- 
bodiment of an initiator assembly capable of being used 
in an inflator for inflating an air bag in a motor vehicle or 
an.lnflatable article. 

[0023] An inflator 20 includes an inflator housing 22 
and an initiator adapter 34. An initiator assembly 28 Is* 
joined to one end (that is, an innertube24) of the initiator 
adapter 34. The initiator assembly 28 comprises an in- 
itiator 32, a metal collar 40 and an insulating material 
Injection-molded between the initiator and the collar. In 
the following description, for convenience of explana- 
tion, a combination between the metal coliar 40 and the 
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insulating material to be injection -molded is called as a 
collar assembly 31 . 

[0024] Accordingly, the initiator assembly 28 compris- 
es the initiator 32 and the collar assembly 31 . The collar 
assembly 31 Includes a resin portion 36 (that is, an in- s 
sulating material) made of a molding plastic material 
corresponding to an injection-molded insulating materi- 
al and the metal collar 40, and a conductive pin side of 
the initiator 32 is surrounded by the resin portion 36. The 
metal collar 40 is joined to the resin portion 36. In order 
to integrally join the collar assembly 31 comprising the 
resin portion 36 and the metal collar 40 to the initiator 
32, an injection-molding process is employed. In this 
case, the plastic material constituting the resin portion 
is charged between the periphery of a base portion of 
the initiator 32 and a front end portion of the metal collar 
40 in accordance with the injection-molding process. 
When the plastic material is solidified, the metal collar 
40 is fixed on the resin portion 36, and the resin portion 
36 is fixed on the initiator 32. 

[0025] Next, a preferred embodiment of the Initiator 
assembly according to the present invention will be de- 
scribed with reference to Fig. 2 in particular. 
[0026] The initiator 32 Includes a metal eyelet (an end 
plate) 46, and a hole 50 is formed therein. The upper 
portion of a first conductive pin (center pin) 54 having a 
tip 58 is positioned to pass through the hole 50, and the 
centerl pin 54 is positioned, insulated against the metal 
eyelet 46 by a glass 33 corresponding to an electric in- 
sulating body. The center pin 54 transmits an igniting 
signal for Igniting a priming 62. A cover member (a 
charge holder) 64 made of a metal wall surrounds and 
covers the priming 62, and is welded to the eyelet 46. 
The initiator 32 further includes a second conductive pin 
(a grounding pin) 70 having a tip 74. The grounding pin 
70 is insulated from the first conductive pin (the center 
pin) 54. The glass 33 provides an electric Insulation be- 
tween the first and second conductive pins 54 and 70. 
[0027] The molding plastic material for fonning the 
resin portion 36 can include various kinds of composi- 
tions including a plastic suitable for an electrical insula- 
tion and an Injection-molding. The resin portion 36 made 
of the molding plastic material surrounds the metal eye- 
let 46 of the initiator 32 and two conductive pins 54 and 
70, and the metal collar 40 is arranged on the outside 
thereof. The resin portion 36 made of the molding plastic 
material is integrally resin-molded, including the metal 
collar 40. At this time, the respective end surfaces of the 
center pin 54, the eyelet 46 and the glass 33 holding the 
center pin 54 in the hole 50 inside the eyelet 46 are 
placed on the same plane. Further, the end peripheral 
surface 37 of the resin portion 36 made of the molding 
plastic material and the end peripheral surface 41 of the 
metal collar 40 surrounding the resin portion 36 form a 
continuous circumferential surface frictionally fitted into 
the inner tube 24 in the initiator adapter shown in Fig. 
1 , and the projection 42 is formed on the end peripheral 
surface 37 of the resin portion 36. The projection 42 in- 



creases a friction between the inner tube 24 of the infla- 
tor and the initiator assembly 28, prevents the initiator 
assembly 28 from being shaky and rotating, and facili- 
tates a crimping process of the inner tube 24. A base 
portion 38 of the resin portion 36 in which the conductive 
pins 54 and 70 go through insulates the metal collar 40 
from the conductive pins 54 and 70. Further, a shoulder 
portion 84 is provided in an end portion of the circum- 
ferential surface of the body portion 83 in the metal collar 
40 so as to protrude outwardly in the radial direction, 
and an inner cavity 85 is formed in a rear end side there- 
from. A surface of the cavity 85 existing inside the collar 
is not covered with the molding plastic material and the 
metal collar is exposed. The tips 58 and 74 of the first 
and second conductive pins 54 and 70 protrude within 
the cavity 85, however, the tips 58 and 74 of these pins 
do not protrude over the cavity 85 of the metal collar 40. 
This is provided for the reason of preventing the pin from 
being defonned during an assembling of the initiator. A 
connector 23 shown by a chain line in the drawing is 
fitted and connected to the cavity 85. That Is, the inner 
portion of the cavity 85 forms a connecting portion to 
which the connector is fitted and inserted. A recessed 
notch 88 is provided inside an end portion of the con- 
nector connecting cavity 85 of the metal collar 40 in the 
circumferential direction, thereby forming a dislocation- 
preventing means of the fitted connector. Further, a D 
feature type or a T feature type projection shown in Fig. 
3 is provided on the inner bottom surface of the cavity 
to which the tips 58 and 74 of the first and second pins 
protrude. More particularly, the D-letter shaped ortheT- 
letter shaped projection (or recess) is formed in the in- 
sulating material (the f onning resin) exposing to the bot- 
tom surface in the connector connecting space. This 
serves to coincide the pins 54 and 70 of the initiator with 
positive (+) and negative (-) poles of the connector. Fur- 
ther, a mounting means 21 of a connector with a lead 
wire is provided on a connector receiving end surface 
91 of the metal collar 40, thereby performing a particular 
orientation of the lead wire with respect to the inflator. 
[0028] Fig. 4 shows the connector 23 fitted to the cav- 
ity 85 inside the metal collar 40. As is apparent from Fig. 
4, the connector 23 comprises a flat base portion 26 con- 
nected to the tip end of the lead wire 25 and a substan- 
tially cylindrical connecting portion 27 perpendicular to 
the base portion, and a lateral shape thereof is formed 
in a substantially L-letter shape. A convex portion 29 
having a shape capable of being fitted into the recessed 
notch 88 provided inside the end portion of the connec- 
tor connecting cavity 85 is provided in the connecting 
portion 27, and the convex portion 29 is securely fitted 
into the recessed notch 88 by fitting the connecting por- 
tion 27 of the connector to the connector connecting 
cavity 85 of the metal collar 40, whereby the initiator 32 
(that is, the initiator assembly 28) and the connector 23 
are securely connected. Further, the recess portion 30 
corresponding to the D feature type or the T feature type 
provided on the bottom surface of the cavity 85 inside 
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the collar is formed on the end surface of the connecting 
portion 27, and both of the elements are fonned so as 
to be complementarily fitted. In the case that a D-letter 
shaped or a T-letter shaped recess is formed on the bot- 
tom surface of the cavity 85, the recess portion 30 
formed on the end surface of the connecting portion 27 
may be formed as a convex portion so as to comple- 
mentarily fit thereto. In the drawing, the recess portion 
30 formed on the end surface of the connecting portion 
27 is formed as the D feature type. Both of the elements 
are fitted to each other, whereby the pins 54 and 70 of 
the initiator coincide with the positive (+) and negative 
(-) poles of the connector, and further it is possible to 
keep a drawing direction of the lead wire 25 extending 
from the connector 23 constant. 
[0029] In the initiator assembly 28 structured in the 
above manner, when the igniting signal is transmitted to 
the center pin 54 and the grounding pin 70, the priming 
62 is Ignited so as to break the cover member 64 made 
of the metal wall. In order that the cover member 64 
made of metal can be easily and securely broken at that 
time, it is preferable that a notch is provided in a circular 
end portion of the cover member 64. Further, with re- 
spect to the initiator assembly shown in Fig. 2, an initi- 
ator assembly in accordance with an aspect shown in 
Fig. 5 can be employed. The initiator assembly shown 
in this drawing is particularly structured such that the 
outer peripheral surface in a rear end side from the outer 
peripheral surface fitted into the inner tube of the inflator, 
that is, the outer peripheral surface from the shoulder 
portion 84 to the connector receiving end surface 91 , in 
the metal collar portion 40 is formed to be flat. Further, 
the projection 42 formed on the end peripheral surface 
37 of the resin portion 36 is optionally formed larger, in 
a view of disposing condition in the gas generator In 
Fig. 5, the reference numerals are attached to the same 
structures as those in Fig. 2, and a description thereof 
will be omitted. 

[0030] In this case, in the initiator assembly shown in 
Figs. 2 and 5, the projection 42 is formed so as to pro- 
trude in a hemispherical shape or a conical shape, how- 
ever, is not limited to this. That is, the projection 42 can 
be employed as far as having a function capable of be- 
ing fitted to the inner tube of the inflator, and may be 
formed in the other shapes, for example, a belt-like 
shape formed along the peripheral direction of the end 
peripheral surface 37 in the resin portion, or the like, that 
Is, in various shapes and structures. In other words, the 
projection 42 can be formed so as to be in contact with 
the inner surface of the inner tube in the inflator at a 
point or/and on a surface, and the contact between both 
members may be realized in a dispersed, a discontinu- 
ous way or a continuous way along the peripheral direc- 
tion of the end peripheral surface 37 in the resin portion. 
Further, in the case of forming the projection 42 in a dis- 
persed way or a discontinuous way, the projection 42 
can be arranged in a staggering way in addition to being 
arranged in line along the peripheral direction of the end 



peripheral surface 37 of the resin portion. 
[0031] Further, the initiator assembly mentioned 
above can be used in a gas generator for an air bag, for 
example, as shown in Fig. 6. Fig. 6 is a cross sectional 

5 schematic view showing a gas generator for an air bag, 
which comprises the initiator assembly 28 formed in the 
same manner as that mentioned above. 
[0032] In the gas generator shown in this drawing, an 
inner cylindrical member (that Is, an inner tube) 113 is 

10 disposed in a housing 103 comprising a diffuser shell 
1 01 and a closure shell 102 to define an igniting means 
accommodating chamber 123 inside the inner cylindri- 
cal member and a gas generating agent combustion 
chamber 122 outside the inner cylindrical member. In 

IS the igniting means accommodating chamber 123, the 
initiator assembly 28 shown in Fig. 5 and a transfer 
charge 105 to be Ignited and burnt upon activation of 
the initiator assembly 28 are stored as an ignition means 
to be activated upon the impact for igniting and burning 

20 the gas generating agent 106. Further, in the combus- 
tion chamber 122, a gas generating agent 106 to be ig- 
nited and burnt by the igniting means to generate a 
working gas and a substantially disc-shaped under plate 
1 1 8 for supporting the gas generating agent 1 06 and re- 

25 stricting a movement thereof are arranged. A plurality of 
gas discharge ports 111 are arranged in a peripheral wall 
portion 1 1 0 of the diffuser shell 1 01 at equal Intervals in 
the circumferential direction , and the gas discharge port 
111 is closed by a seal tap 125. In the closure shell 102, 

30 the inner cylindrical member 113 is arranged, being fit- 
ted to a center hole 112 thereof. The diffuser shell 101 
and the closure shell 102 form a housing 103 by over- 
lapping respective flange portions 115 and 116 in the 
vicinity of the center in the axial direction of the housing 

35 1 03 and joining both shells with a laser welding. 

[0033] In Fig. 6, the initiator assembly 28 particularly 
described in Fig. 5 Is fitted into the inner cylindrical mem- 
. ber 1 1 3 arranged in the center of the housing 1 03, and 
a rear end of the metal collar 40 in the initiator assembly 

40 28 is supported and fixed by crimping an end portion 
121 of the inner cylindrical member 113. The projection 
42 is formed on a front end circumferential surface 37 
of the resin portion (that is, the resin portion 36 in Fig. 
5) In the initiator assembly 28. The projection 42 increas- 

45 es a friction between the inner cylindrical member 113 . 
and the initiator assembly 28 and prevents the initiator 
assembly 28 from being shaky and rptating, thereby fa- 
cilitating a crimping process of the end portion of the 
inner cylindrical member 113. 

50 [0034] Further, a coolant 1 07 (coolant/filter means) is 
disposed in the housing 103 to purify and cool the gas 
generated due to ignition and combustion of the gas 
generating agent 106. The coolant 107 Is arranged to 
surround the gas generating agent 1 06, thereby defining 

55 an annular. chamber, in other words, a combustion 
chamber 1 22 of the gas generating agent 1 06 in the pe- 
riphery of the inner cylindrical member 1 1 3. The coolant 
107 can be formed by laminating a plaln-stltched wire 
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mesh made of stainless steel and compressing in the 
radial direction and the axial direction. As the coolant 
107, a coolant which is elasticated easily in the axial di- 
rection thereof may be employed. Particularly, the cool- 
ant 107 shown in Fig. 6 is made shorter In the axial di- s 
rection at a degree of a coolant means supporting mem- 
ber 1 50 arranged on the end surface in the diff user shell 
101 side. A gap 109 is formed between the outer cir- 
cumferential wall of the housing 103 and the coolant 
107, and the gap 109 functions as a gas-flow path. 
[0035] The coolant means supporting member 150 
comprising an annular portion 151. a wall portion 152 
and a bent portion 1 54 is arranged between an axial end 
portion of the coolant 107 and an upper inner surface 
129 of the diffuser shell 101 . The coolant means sup- 
porting member 150 forms a space portion 153 for in- 
sulating heat between the coolant 107 and the diffuser 
shell 1 01 , and can hold the coolant 1 07 between the up- 
per and lower end surfaces of the housing 103 due to 
an elasticity thereof. Further, the wall portion 152 and 
the bent portion 154 thereof prevent the working gas 
generated due to the combustion of the gas generating 
agent 106 from passing through the end surface of the 
coolant 1 07. Further, since the wall portion 152 is formed 
so as to be bent in a substantially "U-letter" shape, it is 
possible to prevent the gas generating agent 1 06 stored 
in the combustion chamber 122 from entering into the 
end surface of the coolant 107 at a time of assembling 
the gas generator. This coolant means supporting mem- 
ber 150 is positioned by a central opening 155 formed 
in the center of the annular portion 151 and arranged In 
the housing 103. 

[0036] In the inner periphery of the coolant 107, it Is 
possible to arrange a substantially porous cylindrical 
perforated basket (not shown) which protects the cool- 
ant 107 from a flame generated due to the combustion 
of the gas generating agent 1 06 and prevents the gas 
generating agent 1 06 and the coolant 1 07 from being in 
direct contact with each other. 

[0037] In the above housing 1 03, a substantially disc- 
shaped under plate 118 is disposed in a combustion 
chamber 122 of the gas generating agent defined out- 
side the inner cylindrical member 113. The under plate 
118 has a circular portion 119 contacting the gas gen- 
erating agent 1 06 and a central hole 120 into which the 
outer circumferential wail of the inner cylindrical mem- 
ber 1 1 3 is fitted and inserted, supports the gas generat- 
ing agent 106 with the circular portion 119 to block a 
movement of the gas generating agent 106, and pre- 
vents the gas generating agent 106 from being crushed 
so as not to change a surface area thereof. Further, a 
circumferential wall of the inner cylindrical member 1 1 3 
has a plurality of flame-transferring ports 126 arranged 
at equal intervals, and the flame -transferring ports 126 
are closed by a seal tape 127. 

[0038] In the gas generator shown in this drawing, the 
transfer charge 105 is ignited and burnt by the initiator 
assembly 28 activated upon the impact, and the flame 



thereof breaks the seal tape 1 27 closing the flame-trans- 
ferring hole 1 26 in the inner cylindrical member 1 1 3 and 
flows into the combustion chamber 122. The gas gen- 
erating agent 106 inside the combustion chamber 122 
is ignited and burnt by the flame of the transfer charge 
105 to generate the working gas. The working gas is 
purified and cooled during passing through the coolant 
1 07, passes through the gap 1 09, breaks the seat tape , 
125 closing the gas discharge port 111, and is dis- 
charged from the gas discharge port 111. 
[0039] In this case, the initiator assembly according 
to the present invention can be also employed in a so- 
called hybrid type gas generator for an air bag using a 
pressurized gas. 

[0040] Further, in the present invention, an initiator 
assembly 210 can comprise a first igniter 232a, a sec- 
ond igniter 232b and a collar assembly 231 , as shown 

in Fig. 7. 

[0041] The collar assembly 231 includes a resin por- 
tion 236 made of a molding plastic material correspond- 
ing to an Injection-molded insulating material and a met- 
al collar 240, and the first igniter (that is, a first initiator) 
232a and the second igniter (that is, a second initiator) 
232b are surrounded by the resin portion 236 at the base 
portions. 

[0042] The metal collar 240 is joined to the resin por- 
tion 236. In order to integrally join the collar assembly 
231 comprising the resin portion 236 and the metal col- 
lar 240 to the first igniter 232a and the second igniter 
232b, an Injection-molding method is employed. In this 
case, a liquid or fiuidized molding plastic material con- 
stituting the resin portion 236 is charged around the 
base portions of the first igniter 232a and the second 
igniter 232b and the front end portion of the metal collar 
240. When the plastic material is solidified, the metal 
collar 240 is fixed on the resin portion 236, and the resin 
portion 236 is fixed on the first igniter 232a and the sec- 
ond igniter 232b. 

[0043] The first igniter 232a and the second igniter 
232b include a metal eyelet (an end plate) 246, and a 
hole 250 is formed therein. The first igniter 232a has a 
center pin 254a and a grounding pin 270a, and the sec- 
ond igniter 232b has a center pin 254b and a grounding 
pin 270b. 

[0044] The upper portions of the center pins 254a and 
254b go through the holes 250, and the centerl pins 
254a and 254b are positioned, insulated against the 
metal eyelet 246 by a glass 233 corresponding to an 
electric insulating body. 

[0045] The respective center pins 254a and 254b re- 
ceives and transmits the Igniting signal for igniting a 
priming 262. A cover member 264 made of a metal ma- 
terial surrounds and covers the priming 262 and is weld- 
ed to the eyelet 246. The cover member 264 is prefer- 
ably provided with a notch in a circular end portion so 
as to be easily and unfailingly broken. Such a notch can 
be fomrted radially as a groove of about 0.1 0 to 0.25 mm 
in the case of making the cover member 264 of a stain- 
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less steel (SUS305). 

[0046] The grounding pins 270a and 270b are insu- 
lated from the center pins 254a and 254b by the glass 
233. 

[0047] The resin portion 236 nfiade of the molding 
plastic malerial sun-ounds the metal eyelets 246 of the 
first igniter 232a and the second igniter 232b, the re- 
spective center pins 254a and 254b and the grounding 
pins 270a and 270b, andthe metal collar240 is mounted 
outside thereof. 

[0048] The resin portion 236 Is. integrally resin-mold- 
ed, including the metal collar 240. At this time, the re- 
spective end surfaces of the center pins 254a and 254b, 
the eyelets 246 and the glasses 233 holding the center 
pins 254a and 254b In the holes 250 of the eyelets can 
be placed on the same plane. 

[0049] Further, a front end peripheral surface of the 
resin portion 236 and a front end peripheral surface of 
the metal collar 240 sun-ounding the resin portion 236 
form a circumferential surface to be frictionally fitted into 
the Inner cylindrical member (reference numeral 304 In 
Fig. 8), and a projection 242 is formed on a front end 
peripheral surface of the resin portion 236. This projec- 
tion 242 increases a friction between the inner cylindri- 
cal member 304 and the initiator assembly 210, pre- 
vents the initiator assembly 210 from being shaky and 
rotating and facilitates a crimping process of the inner 
cylindrical member 304. 

[0050] The base portions of the resin portion 236 
through which the center pins 254a and 254b and the 
grounding pins 270a and 270b pass Insulates the metal 
collar 240 from the center pins 254a and 254b and the 
grounding pins 270a and 270b. The metal collar 240 has 
a cavity 285 inside, a surface of the cavity 285 is not 
covered with the plastic material and the metal collar is 
exposed. 

[0051] Rear end portions of the center pins 254a and 
254b and the grounding pins 270a and 270b protrude 
Inside the cavity 285, however, the rear end portions are 
not exposed out of the cavity 285 of the metal collar 240. 
This is because the pin can be prevented from being 
deformed during assembling the initiator. The connec- 
tors 223a and 223b shown by a chain line in the drawing 
are fitted and connected to the cavity 285. That is, the 
inside of the cavity 285 serves as a connecting portion 
to which the connector is fitted. A recessed notch 288 
• is provided inside the end portion of the connector con- 
necting cavity 285 of the metal collar 240 in the periph- 
eral direction, thereby forming dislocation-preventing 
means of the fitted connector. 

[0052] When the center pin 254a of the first igniter 
232a In the Initiator assembly 210 is electrified, an elec- 
tric current flows through the grounding pin 270a via a 
conductive wire, and the priming 262 is ignited and burnt 
during the process. Further, similariy, when the center 
pin 254b of the second igniter 232b is electrified, an 
electric current flows through the grounding pin 270b via 
a conductive wire, and the priming 262 is Ignited and 



burnt during the process. 

[0053] The initiator assembly 210 mentioned above 
can be combined with a transfer charge 316 which is 
suitably charged in an aluminum cup, or the like so as 

5 to fomn an igniting means. Further, the igniting means 
can be mounted to the gas generator for the air bag, for 
example, as shown In Fig. 8, by fitting the initiator as- 
sembly 210 into the inner cylindrical member 304 (into 
a space formed by the Inner cylindrical member 304 and 

10 a partition wall 307) and crimping a lower end portion 
304a of the inner cylindrical member 304. 
[0054] Fig. 8 is a vertical cross sectional view of a gas 
generator for an air bag according to another embodi- 
ment using an initiator assembly shown in Fig. 7. 

15 [0055] In the gas generator shown in this drawing, a 
substantially cylindrical inner cylindrical member 304 is 
arranged in a housing 303 formed by joining a diffuser 
shell 301 having a gas discharge port 326 to a closure 
shell 302 forming an inner accommodating space to- 

20 gether with the diffuser shell 301 , thereby defining a first 
combustion chamber 305a on the outside thereof . 
[0056] A stepped notch portion 306 is provided inside 
the inner cylindrical member 304, a substantially disk- 
shaped partition wall 307 is arranged in the stepped 

25 notch portion 306, the partition wall 307 further defines 
two chambers in the inner cylindrical member 304, a 
second combustion chamber 305b is formed in the dif- 
fuser shell side (in the upper space side) and the igniting 
means is stored in a space sectioned in the closure shell 

30 side (in the lower space side). 

[0057] Gas generating agents 309a and 309b to be 
burnt by an actuated igniting means and generate a 
combustion gas are accommodated in the first and sec- 
ond combustion chambers 305a and 305b. 

35 [0058] The igniting means is provided with the first ig- 
niter 232a and the second igniter 232b, and the first ig- 
niter 232a and the second igniter 232b are to be activat- 
ed by the activating signal outputted when the sensor 
detects the impact, and are provided to expose a head 

40 portion thereof in parallel to each other in the initiator 
collar 240 functioning as a holding member. 
[0059] The first and second igniter 232a and 232b re- 
spectively include two conductive pins (for exanriple, the 
grounding pin and the center pin), and are connected at 

45 a portion contacting with the priming by a conductive 
wire. Each of the igniters is described in detail on the 
basis of Fig. 7, therefore, the description thereof will be 
omitted. 

[0060] The transfer charge 31 6 stored In an aluminum 
50 cup is arranged above the first igniter 232a, and the 
transfer charge 31 6 is separated from the second com- 
bustion chamber 305b by a substantially cylindrical par- 
tition member 340 and a partition wall 307 shown in the 
drawing. A flame-transferring port 317 is provided in the 
55 innercylindricalmember304, and the flame-transferring 
port 31 7 is closed by a seal tape 318. 
[0061 ] A through hole 31 0 Is provided in the inner cy- 
lindrfoal member 304 defining the first combustion 
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chamber 305a and the second combustion chamber 
305b, and the through hole 310 is closed by a seal tape 
31 1 . In this case, since the seal tape 31 1 is broken when 
the gas generating agent Is burnt, both of the combus- 
tion chambers can communicate with each other 
through the through hole 31 0. The through hole 310 has 
a larger opening area than that of the gas discharge port 
326, but does not have a function of controlling an inter- 
nal pressure inside the second combustion chamber 
305b. 

[0062] A common coolant/filter 322 for purifying and 
cooling the combustion gas generated due to the com- 
bustion of the first and second gas generating agents 
30ga and 309b is provided in the housing 303. It is pos- 
sible to cover an inner peripheral surface of the coolant/ 
filler 322 in the diffuser shell 301 side with an annular 
short-pass preventing member (not show^n). 
[0063] An outer layer 324 for suppressing expansion 
of the filler 322 caused when the combustion gas pass- 
es through or the like is provided outside the coolant/ 
filter 322. The outer layer 324 can be fomned, for exam- 
ple, by using a laminated wire mesh body. 
[0064] A gap 325 is fomned outside the outer layer 324 
so that the combustion gas can pass through the entire 
surface of the filter 322. The gas discharge port 326 
formed in the diffuser shell Is closed by a seal tape 327 
so as to block the entering of the external air. 
[0065] When the transfer charge 116 is ignited and 
burnt by activation of the first igniter 232a, the seal tape 
31 8 is broken due to a high-temperature gas generated 
by the combustion thereof, the high-temperature gas 
flows into the first combustion chamber 305a from the 
flame-transferring port 317 to ignite and burn the first 
gas generating agent 309a, thereby generating the gas. 
The gas passes through the common coolant/filter 322 
and is discharged from the gas discharge port 326. In 
the meantime, when the second igniter is activated, the 
flame breaks the seal tape 320 closing the second 
flame-transferring port 319 formed on the partition wall 
307, and is injected into the second combustion cham- 
ber 305b through the second flame-transferring port 3 1 9 
to ignite and burn the second gas generating agent 309b 
and generate a gas. The gas generated in the second 
combustion chanhber 305b breaks the seal tape 311 
closing the through hole 310 of the inner cylindrical 
member 304, is ejected out into the first combustion 
chamber through the through hole 310, passes there- 
through, further passes through the coolant/filter 322. 
and is discharged from the gas discharge port 326. 



Claims 

1 . An initiator assembly including a priming for being 
used in a motor vehicle, 

wherein an initiator used for Igniting a priming 
and having at least one conductive pin and a metal 
collar for fixing the initiator assembly on an inflator 



are integrally formed by an insulating material injec- 
tion-molded between both members, and 

the insulating material is made of a plastic ma- 
terial capable of being injection-molded and a mold- 

5 ed resin portion which is fomned by injection-mold- 
ing the plastic material and surrounds a metal eyelet 
of the Initiator forms an outer peripheral surface fit- 
ting into an inner tube of the inflator together with a 
front end outer peripheral surface of the metal col- 

10 lar. 

2. An initiator assembly according to claim 1 , wherein 
a projection for increasing a friction between the in- 
ner tube of the inflator and the initiator is tonmed on 

15 an outer peripheral surface of the insulating mate- 
rial. 

3. An initiator assembly according to claim 1 or 2, 
wherein the metal collar comprises a front half por- 

20 lion integrally formed with the outer periphery of the 
injection-molded insulating materia! and a rear half 
portion having a cavity in the interior thereof and en- 
gaging the inflator with an end portion, an inner pe- 
ripheral surface of the cavity in the rear half portion 

25 is not covered with the insulating material and the 
metal collar is exposed. 

4. An initiator assembly according to any one of claims 
1 to 3, wherein the metal collar comprises a front 

30 half portion integrally fomried with the outer periph- . 
ery of the injection -molded insulating material and 
a rear half portion having a cavity the interiorthereof 
and engaging the inflator with an end portion, and 
a recessed notch is provided as a dislocation -pre- 
ss venting means of a connector on an inner peripheral 
wall of the cavity inside the metal collar. 

5. An initiator assembly Including a priming for being 
used in a motor vehicle, 

40 wherein an initiator used for igniting a priming 

and having at least one conductive pin and a metal 
collar for fixing the initiator assembly on an Inflator 
are integrally formed by an Insulating material injec- 
tion-molded between both members, 

45 wherein the injection-molded insulating mate- 

rial forms a part or alt of an outer peripheral surface 
fitting into the inner tube of the inflator, and 

wherein a projection for increasing a friction 
between the inner tube of the inflator and the initia-. 

50 tor Is formed on the outer peripheral surface. 

6. An Initiator assembly according to claim 5, wherein 
the metal collar comprises a front half portion inte- 
grally formed with the outer periphery of the Injec- 

55 tion-molded insulating material and a rear half por- 
tion having a cavity in the interior thereof and en- 
gaging the inflator with an end portion, an inner pe- 
ripheral surface of the cavity in the rear half portion 
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is not covered with the insulating material and the 
metal collar is exposed. 

7. An initiator assembly according to claim 5 or 6, 
wherein the metal collar comprises a front half por- 
tion integrally formed with the outer periphery of the 
jnjection'-molded insulating material and a rear half 
portion having a cavity in the interior thereof and en- 
gaging the inflator with an end portion, and a re- 
cessed notch is provided as a dislocation-prevent- 
ing means of a connector on an inner peripheral wall 
of the cavity inside the metal collar. 

8. An initiator assembly including a priming for being 
used in a motor vehicle, 

wherein an initiator used for igniting a priming 
and having at least one conductive pin and a metal 
collar for holding the initiator assembly with respect 
. to an inflator are integrally formed by an insulating 
material injection-molded between both members, 
and 

the metal collar comprises a front half portion 
integrally fooned with an outer periphery of the in- 
jection-molded insulating material and a rear half 
portion having a cavity In the interior thereof and en- 
gaging the inflator with an end portion, an inner pe- 
ripheral surface of the cavity in the rear half portion 
is not covered with the insulating material and the 
metal collar is exposed. 

9. An initiator assembly according to claim 8, wherein 
the metal collar comprises a front half portion inte- 
grally formed with an outer periphery of the injec- 
tion-molded insulating material and a rear half por- 
tion having a cavity In the Interior thereof and en- 
gaging the inflator with an end. portion, and a re- 
cessed notch is provided as a dislocation-prevent- 
ing means of a connector on an inner peripheral wall 
of the cavity inside the metal collar. 

1 0. An initiator assembly according to any one of claims 
1 to 9, wherein the metal collar comprises a front 
half portion Integrally fonned with an outer periph- 
ery of the injection-molded Insulating material and 
a rear half portion having a cavity in the interior 
thereof and engaging the inflator with an end por- 
tion, a tip of a conductive pin going through the in- 
sulating material extends into the cavity of the rear 
half portion, and the inner portion of the cavity forms 

. a connecting portion to which the connector is fitted. 

11 . An Initiator assembly according to any one of claims 
1 to 10, wherein the metal collar comprises a front 
half portion integrally fomned with an outer periph- 
ery of the injection-molded insulating material and 
a rear half portion having a cavity In the interior 
thereof and engaging the inflator with an end por- 
tion, and a front end of a tip of a conductive pin ex- 



tending into the cavity inside the metal collar does 
not protrude out of an outer end surface of the cav- 
ity. 

1 2. An initiator assembly according to any one of claims 
1 to 11 , wherein the injection-molded insulating ma- 
terial is nylon or polyester. 
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An initiator assembly according to any one of claims 
1 to 12, wherein the initiator assembly includes at 
least two Initiators, and at least two initiators are 
connected to one metal collar by the injection-mold- 
ed Insulating material. 

A gas generator for an air bag comprising, in a hous- 
ing with a gas discharge port, an igniting means in- 
cluding an initiator assembly and a gas generating 
means to generate a working gas for Inflating the 
air bag upon actuation of the igniting means, 

wherein the initiator assembly is the initiator 
assembly according to any one of claims 1 to 14. 
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